The primary objective of this project is to replace the conventional cement mortar by micro mortar in brick masonry. Generally the brick masonry is built by using cement mortar. The cement is a binder and sand is a bulking agent in cement mortar. The quantity of cement is very less when compared to quantity of sand in cement mortar which results in cracks on mortar in brick masonry. So the strength of mortar has been improved by replacing sand with ground granulated blast furnace slag. The combination of cement and ground granulated blast furnace slag mortar is applied directly in between the bricks with thickness of 2mm. This is known as micro mortar. The experimental investigation and laboratory tests of micro mortar reveal that the micro mortar has many advantages over conventional cement mortar such as low cost, high strength, ease of construction etc.
I. INTRODUCTION
One of the major problem of masonry strength is the presence of larger quantity of sand over than cement in cement mortar. Hence these mortar always weaker on the external loads and shear acting on the walls. So we choose the bricks are binding by only the binders (cement, GGBS) with thickness of 2mm. it gives molecular binding of bricks which means the all individual bricks are created into single brick (or) single wall. So we avoid the weaker layers in masonry. Because the load carrying capacity of the brick is stronger than normal cement mortar and the micro mortar have a good load resist material over bricks. The ratio of the cement and GGBS in mortar as 4:1.
Ground Granulated Blast furnace Slag (GGBS) is a byproduct from the blast furnaces used to make iron. These operate at a temperature of about 1500 degrees centigrade and are fed with a carefully controlled mixture of iron ore, coke and limestone. The iron ore is reduced to iron and the remaining materials from a slag that floats on top of the iron. This slag is periodically tapped off as a molten liquid and if it is to be used for the manufacture of GGBS it has to be rapidly quenched in large volumes of water. The quenching optimizes the cementations properties and produces granules similar to coarse sand. This "granulated" slag is then dried and ground to a fine powder. Usually used supplementary cementing materials are Ground Granulated Blast Furnace Slag (GGBS), fly ash (FA), silica fume (SF), Trash or met kaolin (MK). GGBS functions in micro mortar is gives supplementary binder and fill the air voids presence in cement. Density of GGBS is 1200g/cm 3 . GGBS is used to make durable mortar in combination with ordinary Portland cement and other pozzolanic materials. GGBS has been widely used in Europe, and increasingly in the United States and in Asia (particularly in Japan and Singapore) for its superiority in mortar durability, extending the lifespan of buildings from fifty years to a hundred years. Use of GGBS significantly reduces the risk of damages caused by alkali-silica reaction (ASR), provides higher resistance to chloride ingress reducing the risk of reinforcement corrosion and provides higher resistance to attacks by sulfate and other chemicals. The reduction involved in the setting and hardening of mortar generates significant heat and can produce large temperature rises, particularly in thick section pours. This can result in thermal cracking. Replacing Portland cement with GGBS reduces the temperature rise and helps to avoid early age thermal cracking. The greater the percentage of GGBS, the lower will be the rate at which heat is developed and the smaller the maximum temperature rise.
II. EXPERIMENTAL TESTS 1. Consistency test
Standard consistency of a cement GGBS paste is defined as that consistency which will permit a vicat plunger having 10mm diameter and 50mm length to penetrate to a depth of 33-35 mm from top of the mould.
Fineness test
The fineness of cement can be defined as the measure of size of particles of cement and GGBS powder.
Initial setting time
The Vicat mould was filled with the cement GGBS paste in few minutes. The surface of the paste was smoothed making it level with the top of the mould. The needle was lowered gently into the surface of the paste and quickly released and allowed to sink into the paste by its own weight. The procedure was repeated until the needle will completely pierce the block for about 5mm to 7mm measured from bottom and the time was noted down in stopwatch.
Final setting time
For determining the final setting time of cement GGBS paste, set the 5mm diameter needle on the lower end of the rod. Now again repeat the above steps for noting the final setting time of cement GGBS mortar. The final setting time will be noted when the needle if released doesn't sink visibly and leaves no impression on the surface of the paste.
Hardness test
Rockwell hardness testing is a general method for measuring the bulk hardness of metallic and polymer materials. Although hardness testing does not give a direct measurement of any performance properties, hardness of a material correlates directly with its strength, wear resistance, and other properties. Hardness testing is widely used for material evaluation because of its simplicity and low cost relative to direct measurement of many properties. Specify convention charts from Rockwell hardness to tensile strength are available for some structural alloys, including steel and aluminium. Rockwell hardness testing is an indentation testing method. The indenter is either a conical diamond or a hard steel ball. Different indenter ball diameters from 1/16 to 1/12 are used depending on the test scale. The various indenter types combined with a range of test loads from a matrix of Rockwell hardness scales that are applicable to a wide variety of materials. Each Rockwell hardness scales is identified by a letter designation indicative of the indenter type and the major and minor loads used for the test. The Rockwell hardness number is expressed as a combination of the measured numerical hardness value and the scale letter preceded by the letters.
Flow table test
The flow table test also known as the slump-flow test, is a method to determine consistency of fresh mortar. Flow table test is also used to identify transportable moisture limit of solid bulk cargoes. It is used primarily for assessing mortar that is too fluid to be measured using the slump test, because the mortar will not retain its shape when the cone is removed.
Applications when fresh mortar is delivered to a site by a truck mixer, its consistency needs to be before it is poured into formwork. If consistency is not at the desired level, concrete will not at the required strength and other qualities once it has set. If concrete is too pasty, cavities may form within it. Rebar may become corroded, and mortar will crack. Cavities are also resist the mortar strength.
Compressive strength test
This test was conducted as per standard. The cubes of standard size 100x100x100mm were used to find the compressive strength of mortar. Specimens were placed on the bearing surface of UTM, of capacity 100tones. Without eccentricity and a uniform rate of loading of 550 kg/cm 2 per minute was applied till the failure of the cube. The maximum load was noted and the compressive strength was calculated. Cube compressive strength (fck) in MPa = P/A Where, P = cube compressive load A = area of the cube (100x100 = 10000mm 2 )
Two point loading of brick masonry
The brick wall is constructed over 1 feet height and tested using a two point loading machine. The wall is supported on base plate and the load shall be applied on the wall from two rollers which are placed above the brick wall. The load is applied at a uniform rate such that the extreme fibres stress increases at 0.7 N/mm 2 /min. the load is increased till the specimen fails. The maximum value of the load applied is noted down. The appearance of the fracture faces of brick wall and any unique features are noted.
III. EXPERIMENTAL RESULTS AND DISCUSSIONS. 1. Consistency
The Consistency test was conducted by vicat apparatus and the observed optimum moisture content of the micro mortar (cement + GGBS) is 35%.
Fineness
The fineness of cement = 2% The fineness of GGBS = less than 1%
Initial setting time
Initial setting time of micro mortar = 30 minutes
Final setting time
Final setting time of micro mortar = 10 hours 5. Hardness test By using Rockwell hardness testing machine to determine the hardness value of cement, cement mortar, micro mortar. After the test result the micro mortar have higher hardness value when compared to cement, cement mortar.
Flow table test result
The wetted cement mortar and micro mortar are tested on flow table test. The observed result on after 25 blows the spreading mortar diameter of micro mortar is low when compared to conventional cement mortar. Hence the friction and viscosity is high in micro mortar.
Compressive strength
The result of 10x10x10cm mortar cubes in after 7 days curing the compressive strength of micro mortar have high load carrying capacity when compared to conventional cement mortar 1:4.
Two point load test result
The result of two point load test the strength of brick work with micro mortar is high when compared to normal brick work with cement mortar 1:4.
IV.
CONCLUSION Based on the results of these experimental investigations the following conclusions are drawn, a detailed analysis of compressive strength, flow table test, two points loading of micro mortar is done. From the results it is concluded that,  Supplementary binder (GGBS) has high strength when compared to bulking agent (sand).  It is possible to introduce a better alternative for cement mortar and at a same time gives good strength and high durability.  These alternatives motivate the low cost constructions.  The GGBS micro mortar gives better erosion resistance compared to conventional cement mortar.  These alternatives have fewer amounts of voids compared to conventional cement mortar.  The failure occurs brick layers hence the load carrying capacity of micro mortar is higher than bricks.  The brick work with micro mortar 4:1 increases the 80% of strength compared to conventional cement mortar.
